Nanofluidic chromatography using a vibrating atomic force microscope tip.
The separation of liquid mixtures is demonstrated using the vibrating tip of an Atomic Force Microscope (AFM). Fluid is collected onto the tip from a liquid surface while under tapping mode operation. This suppresses bulk capillary flow and enhances partitioning based on molecular affinity to the tip. AFM tapping mode separation was tested on liquid films consisting of binary and complex mixtures. The separated components were analyzed using tip enhanced infrared spectroscopy and direct analysis in real time mass spectrometry. The results demonstrate nanometer scale chemical separation for ultratrace analysis and nanofluidic applications.